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I  STATEMENT  OF  PROBLEM 
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This  research  was  a  study  of  hydrogen  absorption  in  intermetallic  hydrides. 
Mossbauer  and  X-ray  diffraction  measurements  were  used  to  aid  in  a  determination 
of  the  hydrogen  absorbing  mechanism  occurring  in  hydriding.  Information  was 
sought  which  would  provide  insight  into  the  nature  of  bonding  and  interaction 
between  the  absorbed  hydrogen  and  the  various  sites  in  the  intermetallics. 

We  were  also  interested  in  observing  what  happened  to  Sn  in  intermetallic 
compounds  when  hydrided^ 
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SUMMARY  OF  RESULTS 


Research  completed  under  auspices  of  grant  DAAG29-83-G-0001  has  been 
very  successful-  Several  papers  were  published  and  numerous  presentations 
were  made  at  national  scientific  conferences. 

A.  The  work  we  now  review  highlights  some,  but  certainly  not  all,  of  our 
more  important  efforts.  A  lot  of  this  has  already  been  published  as  full 
papers  or  abstracts  (Oliver  et  al  1, 2, 3 ,4, 5,6, 7) 

I.  Hydrogen  Absorption  in  LaNi^gFe^  (Oliver  et  al  1,3, 4, 6, 7) 

The  magnetic  properties  of  LaNi^g^Fe  ^  and  its  hydride  were  studied 
using  Mossbauer  and  magnetic  susceptibility  measurements.  We  found  there 
was  a  very  small  interaction  between  the  hydrogen  and  the  iron.  Our  results 
coupled  with  earlier  studies  by  the  author  demonstrate  that  the  primary 
mechanism  responsible  for  holding  the  hydrogen  occurs  between  the  hydrogen 
atom  and  the  rare-earth  atoms  as  opposed  to  an  interaction  between  the 
hydrogen  and  the  transition  element.  More  details  for  this  system  are 
given  in  papers  cited. 

II.  Studies  on  TiFe,  TiFe  gx  2 (X=Al,Ni,Mn)  and  Their  Hydrides  (To  be 

Published) 

Mossbauer  studies.  X-ray  diffraction,  magnetic  susceptibility  measure¬ 
ments  and  hydrogen  pressure  composition  isotherms  were  made  on  the  TiFe 
series  of  hydrogen  absorbing  alloys.  Addition  of  a  third  element  great¬ 
ly  affects  the  pressure  composition  isotherms.  One  may  vary  the  absorption 
plateau  according  to  their  interest.  This  work  will  be  published  as  soon 
as  work  on  a  more  sophisticated  computer  program  is  completed. 

III.  Studies  on  LaNi4  7Sn  3  (Oliver  et  al  2,5,6, 7) 

Mossbauer,  X-ray  diffraction  measurements  and  hydrogen  pressure  compo¬ 
sition  isotherms  have  been  made  on  LaNi4  7Sn  .  We  are  the  first  laboratory 
to  complete  Mossbauer  measurements  on  a  hydriaed  tin  intermetallic  compound 
using  Sn  as  the  Mossbauer  nuclide.  Results  obtained  here  coupled  with  those 
on  iron  substitutions  indicated  again  that  the  primary  interaction  occurs 
between  the  hydrogen  and  rare-earth  atoms.  This  compound  is  one  of  only 
two  compounds  ever  found  where  there  is  a  decrease  observed  in  the  guadrupole 
splitting  upon  hydriding. 

IV.  Studies  on  MNi4 _ 15Fe0  85  (Oliver  et  al  6,7) 

Mossbauer  measurements  were  completed  on  this  compound  and  its  hydride. 
Low  temperature  measurements  indicate  this  sample  undergoes  a  magnetic 
phase  transition  between  room  and  liquid  nitrogen  temperature.  Because  of 
the  magnetic  phase  transition,  an  inordinate  amount  of  time  is  necessary  for 
good  spectra  to  be,  obtained.  Additional  experiments  will  be  made  as  soon 
as  a  stronger  source  arrives. 
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